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(54) PICTURE ENCODING DEVICE 
(57)Abstract: 

PURPOSE: To finely quantize a block with low definition and to visually preventing 
the block distortion and the quantization distortion. 

CONSTITUTION: A blocking circuit 12 divides picture data into n x n blocks. A 
DOT circuit 13 forms the conversion coefficient by DCTing picture data. An 
activity detection circuit 51 detects the high definition of each block based on the 
ac component of the conversion coefficient. A weighting coefficient generation 
circuit 52 generates the weighting coefficient based on the high definition. A 
multiplier 53 multiplies the conversion coefficient by the weighting coefficient. A 
quantizer Qm quantizes the multiplied conversion coefficient by the quantization 
width with different quantization widthforming quantization data. An encoder 
CODm encodes each quantization data and forms encoding data. A buffer memory 
BUFm stores the encoding data for each sync block. A selector 54 selects the 
maximum encoding data without overflow at its output. 



CLAIMS 



[Claim(s)] 

[Claim 1]An image encoding apparatus comprising: 

A blocking means which divides a nxn individual [ in / for image data / a spacial 
configuration ] into 1 block and a block to carry out. 

A discrete cosine transformation means to compute a conversion factor by 
carrying out orthogonal transformation of the image data of each block from this 
blocking means using a cosine function. 

A definition detection means to detect a definition of each block based on an 



alternating current component of a conversion factor from this discrete cosine 
transformation means. 

A multiplication means which carries out the multiplication of the big weighting 
factor to a conversion factor from the above-mentioned discrete cosine 
transformation means for every block based on a definition from this definition 
detection means when a definition is smalland a quantization means which 
quantizes and outputs a conversion factor by which weighting was carried out 
from this multiplication means. 

[Claim 2]The image encoding apparatus according to claim 1 wherein said definition 
detection means detects a definition based on the sum of an absolute value of a 
high frequency component [ horizontal and ] in a perpendicular direction of a 
conversion factor from said discrete cosine transformation means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Especially this invention relates to the image encoding 
apparatus which carries out high efficiency coding of the image data by discrete 
cosine transformation about an image encoding apparatus. 
[0002] 

[Description of the Prior Art]When transmitting image data or recordingfor 
example on recording mediasuch as magnetic tapethe various coding for picture 
information compression is adopted. For examplewhat is called prediction 
codingconversion codingvector quantizationetc. are known. 
[0003]By the waythe above-mentioned conversion coding uses the correlativity 
which a picture signal haschanges a sample value (henceforth image data) into the 
axis which intersects perpendicularly mutuallyand it reduces data volume. [ the 
conversion coding ] [ correlation between image data ] [ no correlating ] 
What is called a base vector intersects perpendicularly mutuallyand total of the 
average-signals electric power before conversion and total of the so-called 
average power of the conversion factor obtained by orthogonal transformation are 
equalThe orthogonal transformation excellent in the electric power degree of 
concentration to a low-frequency component is adoptedand For examplewhat is 
called a Hadamard transformThe Haar conversioncar RUNEN Roubaix (K-L) 
conversiondiscrete cosine transformation (henceforth DCT:Discrete Cosine 
Transform)Discrete sine transform (henceforth DST:Discrete Sine 
Transform)inclination (slant) conversionetc. are known. 

[0004]Hereabove-mentioned DCT is explained briefly. Level and the perpendicular 
direction in a spacial configuration divide a picture into the image block which 
consists of n pixels (nxn)and DCT carries out orthogonal transformation of the 



image data in an image block using a cosine function. A high speed operation 
algorithm existsand this DCT is widely used for transmission and record of image 
datawhen LSI of one chip which enables real time conversion of image data was 
realized. DCT has the characteristic almost equivalent to the above-mentioned K- 
L conversion which is optimal conversion as encoding efficiency in respect of the 
electric power degree of concentration to the low-frequency component which 
carries out direct influence to efficiency. Thereforedrastic reduction of the amount 
of information is attained as a whole by coding only the ingredient on which 
electric power concentrates the conversion factor obtained by DCT. 
[0005]If the conversion factor specifically produced by carrying out DCT of the 
image data is expressed for examplewith Cy (i= 0 to n-1j= 0 to n-1)conversion 
factor Cqo will correspond to the dc component showing the average luminance 
value in an image blockand the electric power will usually become quite large 
compared with other ingredients. Thenwhen this dc component is quantized 
coarselyfrom the place which what is called block distortion that is the noise 
peculiar to orthogonal transformation encoding sensed visual as big image quality 
deterioration producesAssign many numbers of bits (for examples bits or more) to 
conversion factor Cgoand equivalent quantization is carried outUsing the vision 
characteristics of fallingin conversion factor Cy (except for Cqq) of other 
ingredients (henceforth an alternating current component) except a dc 
componenta high frequency component decreases assignment of the number of 
bitsand visual spatial frequency quantizes it to it in a high regionfor example. 
[0006]And after quantizing the conversion factor produced by carrying out DCT of 
the image data in transmission and record of image data as mentioned abovein 
order to compress furthermorea synchronized signalparityetc. are added to the 
coding data obtained by performing variable length codingsuch as what is called 
Huffman encoding (Huffman coding)run length coding (Run Length coding)etc.and 
transmission and record are performed. 

[0007]In the digital video tape recorder (only henceforth VTR) recorded on 
magnetic tapefor example by making a video signal into a digital signal. When 
editgear change reproductionetc. are taken into considerationit is desirable for the 
data volume of one frame or the 1 field to be regularity (fixed length)and when 
circuit structure is taken into considerationit is desirable for the sink block in 
which predetermined brought coding data together several image block minutes to 
be also fixed length. Soin VTRseveral quantizers in which quantization width differs 
mutually are preparedTo all the image blocks in a sink blockunder the condition 
using one quantizerthe data volume of a sink block is below a predetermined 
valueand quantizes by quantization width choosing the minimum quantizer. Since 
this must transmit the information on the used quantizer for every image 
blocktherefore its data volume (overhead) will increase if it quantizes by making 
switch selection of the quantizer for every image block in a sink blockit is for 
avoiding it. 
[0008] 

[Problem(s) to be Solved by the Invention] By the wayif the same quantizer is used 



to the image block of one sink block as mentioned aboveThe image block from 
which what is called a definition (henceforth an activity) defined by the electric 
power (Cy^ij!=0) of an alternating current component differs is intermingled in the 
same sink blockand. When an image block with a high activity increasesthe 
concentration to the low-frequency component of conversion factor Cy will 
decreaseand the quantizer of big quantization width as a result will be chosen. In 
this casean activity is lownamelyquantization width will be relatively quantized 
greatly (coarsely) to a dynamic rangeand the problem that what is called 
quantization distortion and block distortion are visually conspicuous produces the 
image block with a monotonous pattern and a small dynamic range. 
[0009]When this invention is made in view of such the actual condition and the 
conversion factor of two or more blocks is quantized with the same quantization 
widthA definition can quantize coarsely to a high blockit can quantize finely to the 
block with a low definitionand block distortion and quantization distortion can be 
made not visually conspicuousand can obtain good image qualityand. It aims at 
offer of the image encoding apparatus which can detect a definition more correctly. 
[0010] 

[Means for Solving the Problem]A blocking means which divides a nxn individual 
[ in / for image data / a spacial configuration ] into 1 block and a block to carry 
out in this invention in order to solve an aforementioned problemA discrete cosine 
transformation means to compute a conversion factor by carrying out orthogonal 
transformation of the image data of each block from this blocking means using a 
cosine functionA definition detection means to detect a definition of each block 
based on an alternating current component of a conversion factor from this 
discrete cosine transformation meansit has a multiplication means which carries 
out the multiplication of the big weighting factor to a conversion factor from the 
above-mentioned discrete cosine transformation means for every block based on 
a definition from this definition detection means when a definition is smalland a 
quantization means which quantizes and outputs a conversion factor by which 
weighting was carried out from this multiplication means. 

[001 1]Said definition detection means detects a definition based on the sum of an 
absolute value of a high frequency component [ horizontal and ] in a perpendicular 
direction of a conversion factor from said discrete cosine transformation means. 
[0012] 

[Function]In the image encoding apparatus concerning this inventiona conversion 
factor is computed by dividing a nxn individual [ in / for image data / a spacial 
configuration ] into 1 block and the block to carry outand carrying out orthogonal 
transformation of the image data of each divided block using a cosine function. 
And when a definition is small based on this definitionafter detecting the definition 
of each block based on the alternating current component of this conversion 
factorand carrying out the multiplication of the big weighting factor to a 
conversion factor for every blockthis conversion factor by which weighting was 
carried out is quantized and outputted. 

[0013]When a definition is small based on this definitionafter detecting the 



definition of each block based on the sum of the absolute value of the high 
frequency component [ horizontal and ] in a perpendicular direction of a 
conversion factorand carrying out the multiplication of the big weighting factor to 
a conversion factor for every blockthis conversion factor by which weighting was 
carried out is quantized and outputted. 
[0014] 

[Example]Hereafterthe example of the image encoding apparatus concerning this 
invention is describedreferring to drawings. Drawing 1 shows the circuitry of the 
1 st example of the image encoding apparatus which applied this invention. 
Drawing 2 shows the circuitry of the recording system of the digital video tape 
recorder (only henceforth VTR) which applied this image encoding apparatusand 
drawing 3 shows the circuitry of the reversion system of this VTR. 

[0015]Firstthis VTR is explained. This VTR changes an analog video signal into a 
digital signalas shown in drawing 2A fter performing data processingsuch as what is 
called conversion codingto the image data obtained and performing a data 
compressionas it is indicated in drawing 3 as the recording system recorded on 
the magnetic tape 1 via the magnetic head 21 After binary-izing the regenerative 
signal played by the magnetic head 31 from the magnetic tape 1 and performing 
data processingsuch as decryptionit comprises a reversion system which changes 
into an analog signal and plays an analog video signal. 

[0016]The analog-to-digital conversion machine (henceforth an A/D converter) 11 
which the above-mentioned recording system samples a video signaland changes 
it into a digital signal as shown in above-mentioned drawing 2 and forms image 
dataimage block (h=0-H.) which makes 1 block a nxn individual [ in / for the 
image data from this A/D converter 1 1 / a spacial configuration ] The blocking 
circuit 1 2 which H divides depending on pixel number n^ of the pixel number of one 
frame or the 1 fieldand 1 image blockOrthogonal transformation (henceforth 
DCT:Discrete Cosine Transform) of the image data from this blocking circuit 12 is 
carried out using a cosine function. The discrete cosine strange circuit 
(henceforth a DCT circuit) 13 which computes conversion factor Cy,^ each image wock 
Gh3(i= 0 to n-1j= 0 to n-1)The quantization data from the quantization circuit 14 
which consists of two or more image block G^for examplequantizes conversion 
factor Cy from this DCT circuit 13 for every sink block used as one unit of 
transmissionand forms quantization dataand this quantization circuit 14For 
examplethe coding circuit 15 which codes with what is called a variable length 
codeand forms coding data VLCy (i= 0 to n-1j= 0 to n-1)The change-over switch 
16 which chooses coding data VLCy from this coding circuit 15 or the outsideThe 
parity additional circuit 17 which adds the parity for error detection or an error 
correction to coding data VLCy from this change-over switch 16 for every sink 
blockfor exampleTo coding data VLCy to which the parity from this parity 
additional circuit 17 was added. The synchronized signal insertion circuit 18 which 
adds the identification bit (henceforth ID) which identifies a synchronized signalthe 
number h of image block G^etc. for every sink blockand forms transmission 



dataParallel / serial (henceforth P/S) converter 1 9 which changes into serial data 
the transmission data sent as parallel data from this synchronized signal insertion 
circuit 18What is called scramble and an NRZI modulation process are performed 
to the transmission data from this P/S converter 19for examplea record signal is 
generatedand it comprises the channel encoder (henceforth [ ENC ]) 20 supplied 
to the above-mentioned magnetic head 21. 

[0017]And after this recording system changes into image data the video signal 
supplied as an analog signal via the terminal 2For examplethe image data for the 
one frame or 1 field is divided into image block G^Compute conversion factor Cy by 
carrying out DOT of the image data of each image block G^quantize this 
conversion factor Cy for every sink blockand form quantization dataand. 
Quantization data is coded with a variable length codeand coding data VLCy is 
formed. After this recording system adds a synchronized signal etc. to coding data 
VLCy for every sink block and forms transmission datait performs abnormal 
conditions suitable for recordfor examplescramble and an NRZI modulation 
processto this transmission datadepends them on it magnetic head 21 and is 
recorded on the magnetic tape 1 . 

[0018]In this waythe important section of the image encoding apparatus 
concerning this inventioni.e.VTR constituted as mentioned abovecomprises the 
above-mentioned blocking circuit 12 - the quantization circuit 14andspecificallyis 
as follows. 

[0019]As the above-mentioned blocking circuit 12 comprises a memory etc. which 
have the storage capacity for the one frame or 1 fieldfor examplefor exampleit is 
shown in drawing I The image data supplied via the terminal 4 as what is called the 
luminance signal Y and the color-difference signals U and V is memorized one by 
onethe nxn individual in a spacial configurationfor exampleSxS piecesis divided and 
read to image block G^ which shall be 1 block as mentioned aboveand DCT circuit 
13 is supplied. 

[0020]Above-mentioned DCT circuit 13 comprises what is called a DSP (Digital 
Signal Processor) etc.for exampleConversion factor Cy is computed by carrying 
out orthogonal transformation of the image data supplied to every image block Gj, 
using a cosine function as mentioned above from the blocking circuit 1 2and this 
conversion factor Cy is supplied to the quantization circuit 14. 
[0021] As shown in above-mentioned drawing I the above-mentioned quantization 
circuit 14The activity detector circuit 51 which computes what is called definition 
(henceforth activity) A^ (h=0-H) of each image block G^ based on the alternating 
current component (ij!=0) of conversion factor Cy from above-mentioned DCT 
circuit 13The weighting-factor generation circuit 52 which generates weighting- 
factor K^, (h=0-H) according to activity A^ from this activity detector circuit 51 The 
multiplier 53 which carries out the multiplication of the weighting-factor from 
this weighting-factor generation circuit 52 to conversion factor Cy from above- 
mentioned DCT circuit 13 at every image block G^It has mutually different 
quantization widthconversion factor K^xCy from the above-mentioned multiplier 53 
is quantizedrespectivelyand it comprises quantizer (m=1-M) which forms the 



quantization data of mutually different data volume to identical image block 
G^respectively. 

[0022]And based on the alternating current component of conversion factor Cy 
from above-mentioned DOT circuit 13this quantization circuit 14For examplebased 
on the distributed sum of the alternating current component of conversion factor 
Cyan absolute value sumor the maximumwhen the value is largeactivity as a 
high thingActivity Ah[,f«.,h image block gh] »s computedand based on this activity 
A^activity A^ generates big weighting-factor K^when lowand it carries out the 
multiplication of this weighting-factor to conversion factor Cy. And this 
conversion factor K^xCy is quantized by each quantizer Q„ of mutually different 
quantization widththe quantization data of mutually different data volume to 
identical image block is formedrespectivelyand this quantization data is supplied 
to the above-mentioned coding circuit 15. 

[0023]Above-mentioned quantizer Q„ specificallyFor exampleas shown in drawing 
4divide the field 80 of conversion factor Cy of image block G^, into the three fields 
8182and 83and for examplequantizer Q^In the three fields 8182and 83quantize with 
the predetermined quantization width qand for examplequantizer Qgin the fields 81 
and 82quantize with the quantization width qand in the field 83quantize with the 
quantization width 2qand for examplequantizer Qgin the field 81 it quantizes with 
the quantization width qand in the fields 82 and 83it quantizes with the 
quantization width 2qfor examplequantizer Q4 quantizes with the quantization 
width 2q in the three fields 8182and 83and it has become like ... 
The quantization data of mutually different data volume to identical image block G^ 
is formedrespectively. 

It is made for above-mentioned weighting-factor to become the value which 
was suitable for the luminance signal Y and the color-difference signals U and 
Vrespectively with the switching signal which shows the luminance signal Y 
supplied via the terminal 59and the color-difference signals U and V. 
[0024]As similarly shown in drawing I the above-mentioned coding circuit 15 each 
quantization data of mutually different data volume of above-mentioned quantizer 
Q„Encoder COD^ (m=1-M) which forms coding data VLCy of data volume which 
codes with a variable length coderespectively and is mutually different to the same 
sink blockrespectivelyBuffer memory BUF^ (m=1-M) which memorizes coding data 
VLCy from each this encoder COD^respectivelyand has a predetermined storage 
capacityThe selector 54 which chooses one of the coding data VLC^ read from 
each this buffer memory BUF^respectivelylt comprises the control circuit 55 
which controls the above-mentioned selector 54 by the quantizer selection signal 
which is acquired by detecting overflow of each above-mentioned buffer memory 
B^respectivelyand which is mentioned later. 

[0025]And the quantization data of data volume which is mutually different from 
each quantizer Q„ as for this coding circuit 1 5For examplecoding data VLC^ of 
data volume which codesrespectively with what is called Huffman coding (Huffman 
code) and run length numerals (Run Length code)and is mutually different to the 
same sink block is formedrespectivelyMemorize each of this coding data VLCy to 



buffer memory BUF^respectivelyand. Overflow of each of these buffer memory 
BUF^ is detectedThe quantizer selection signal for choosing quantizer which 
does not cause overflow and becomes the maximum data volumeThat isthe 
number m of quantizer Q„ is supplied to the selector 54and coding data VLCy 
selected by the selector 54 is outputted to the parity additional circuit 1 7 shown 
in above-mentioned drawing 2 via the terminal 5. As a resultfrom this coding 
circuit 1 Seeding data VLCy quantized with the minimum quantization width so that 
the data volume of a sink block might be settled in the specified quantity and data 
volume might serve as the maximum is outputted. If it puts in another waythe sink 
block which consists of image block of a predetermined number will be made 
into fixed lengthand coding data VLCy produced by quantizing conversion factor Cy 
most finely within the limits of the data volume which is the fixed length is 
outputted. 

[0026]The circuit which comprises the above-mentioned parity additional circuit 
17 and the synchronized signal insertion circuit 18The parity generator 56 which 
generates parity as similarly shown in drawing 1 Activity A^, suppliedrespectively 
from the synchronizing signal generator 57 which generates a synchronized signal 
and IDand the above-mentioned activity detector circuit 51 the selector 54 - the 
synchronizing signal generator 57It comprises MUX58 which carries out Time 
Division Multiplexing of the number mcoding data VLCythe paritythe synchronized 
signaland ID of quantizer Q„. 

[0027]From this MUX58as shownfor example in drawing 5 one sink block 
sequentially from a head And a synchronized signalThe transmission data which 

consists of coding data VLCy[ activity ah/ of the number m of quantizer Qm adopted by ID and the sink block 
concerned and each image block Gh / and image block Gh of a predetermined number ] ^^id paHty IS OUtpUtted. 

[0028]As mentioned abovethis image encoding apparatus divides the image data 
supplied via the terminal 4 into image block which consists of a nxn individual in 
a spacial configurationAfter carrying out DCT of the image data of each image 
block G^^the sink block which consists of image block G^ of a predetermined 
number serves as fixed lengthand conversion factor Cy obtained. Quantization 
width quantizes using the minimum quantizer Q„ within the data volume 
permittedWhen carrying out variable length coding of the quantization data 
obtainedforming transmission data and outputting this transmission data via the 
terminal 5Activity A^ based on activity A^[ of each image wockGh] weighting-factor big 
when lowConverselywhen activity A^ carries out multiplication to conversion factor 
Cy and quantizes to every image block GJt boils weighting-factor small when 
highand it moreEven if it uses the same quantizer Q„ to all the image block G^ in a 
sink blockActivity A^, can quantize relatively conversion factor Cy^ „^ i^,^ j^.g^ bj^ck Gh ] 
finelyand can make not visually conspicuous the reproductive block distortion and 
quantization distortion in the caselt can carry out for obtaining good image quality. 
[0029]By the wayalthough high image block G^ has coarse activity A^ and he is 
trying for activity A^, to quantize low image block G^ finely in an above-mentioned 
example based on activity Ah[ each image block gh ] For exampleas shown in drawing 6 
athe field 90 of the image data of image block G^ consists of the right-hand side 



dark (a slash part expresses a dark thing) field 91 and the left-hand side bright 
field 92As in image block which has vertical edge the horizontal high frequency 
component of conversion factor Cy increases and it is shown in drawing 6 bin 
image block G^, which the field 90 of the image data of image block G^ consists of 
the upper dark field 93 and the lower bright field 94and has horizontal edgeThe 
high frequency component of the perpendicular direction of conversion factor Cy 
increasesand even if it is a monotonous pattern as shown in this drawing 6 a and 
bthere is a possibility of judging activity Ah^^fthese image wockGh] as a high thing. And if 
activity A,t block Gh of a monotonous pattern] is judged to be high and it quantizes 
coarselywhat is called a mosquito noise will occur. 

[0030]Thenby making activity A^ into the sum of the absolute value of the high- 
frequency component in the horizontal and vertical 2-way of conversion factor 
CyFor exampleit can prevent judging activity A^,^ ^i^.g^biockGh of. monotonous pttem.6 shown in 
drawing 6 a and b] accidentally [ be / it / high ]. 

[0031]As shownfor example in drawing 7 the size of the field 100 of conversion 
factor Cy of image block G^ is specifically set to 8x8By asking for the sum of the 
absolute value of the field (field of a slash) 101 which consists of 4x4 of the high- 
frequency component in a horizontal and vertical 2-wayand making this computed 
result into activity A^Activity A^ cannot carry out erroneous detection of the 
image block G^ of a monotonous pattern as shown in above-mentioned drawing 6 a 
and b as a high blockand generating of a mosquito noise can be prevented. 
[0032]As shown in drawing 6 cthe field 90 of the image data of image block G^ 
consists of the dark field 95 of the slant upper partand the bright field 96 of the 
slant bottomAlthough the high-frequency component in the horizontal and vertical 
2-way of conversion factor Cy also becomes large and has a possibility that the 
image block G^ concerned may be detected as a block of high activity A^^in image 
block G^ which has the edge of an oblique directionEven if it is judged such and 
quantized coarselyan oblique direction ingredient is not [ vision top ] conspicuous. 
That isin the image encoding apparatus concerning this inventionthe detection 
means of activity A^ based on the sum of the absolute value of a high-frequency 
component [ horizontal and ] in a perpendicular direction which was mentioned 
above is very effective. 

[0033]Belowthe reversion system of this VTR is explained. The channel decoder 
(only henceforth DEC) 32 which performs signal processingsuch as an NRZl 
recoveryto the regenerative signal played by the magnetic head 31 from the 
magnetic tape land plays transmission data as this reversion system is shown in 
above-mentioned drawing 3 Draw the synchronization of the transmission data 
from the serial / parallel (henceforth S/P) converter 33 which changes into 
parallel data the transmission data sent as serial data from this DEC32and this 
S/P converter 33and. The time-axis correction circuit (henceforth TBC:Time Base 
Corrector) 35 which amends change of the synchronizing signal detecting circuit 
34 which reproduces coding data VLCyand the time-axis produced in the case of 
reproduction of this coding data VLCyPerform the error correction of coding data 
VLCy from this TBC35and. The decoding circuit 37 which decrypts coding data 



VLCy by which variable length coding is carried out in the case of the record from 
the error correction circuit 36 which sets the error flag EF to coding data VLCy 
which was not able to carry out an error correctionand this error correction circuit 
36and reproduces quantization dataThe inverse quantizing circuit 38 which 
performs signal processingsuch as inverse quantizationto the quantization data 
from this decoding circuit 37and reproduces conversion factor CyThe reverse 
discrete cosine transform circuit (henceforth an IDCT circuit) 39 which carries out 
orthogonal transformation of the conversion factor Cy from this inverse quantizing 
circuit 38and reproduces image dataThe reverse blocking circuit 40 which forms 
the image data for the one frame or 1 field from the image data supplied from this 
IDCT circuit 39 to every image block G^The error correction circuit 41 which 
performs error amendment to the image data from the above-mentioned reverse 
blocking circuit 40 based on the error flag EF from the above-mentioned error 
correction circuit 36It comprises the digital to analog converter (henceforth a D/A 
converter) 42 which changes the image data from this error correction circuit 41 
into an analog signaland outputs it. 

[0034]Belowoperation of the reversion system constituted as mentioned above is 
explained. DEC32 carries out an NRZI recoveryafter binary-izing the regenerative 
signal played by the magnetic head 31 from the magnetic tape land it performs 
disk rumble processingplays transmission dataand supplies this transmission data 
to the synchronizing signal detecting circuit 34 via the S/P converter 33. 
[0035]The synchronizing signal detecting circuit 34 detects a synchronized signal 
from the transmission data changed into parallel data with the S/P converter 
33draws a synchronizationand reproduces coding data VLCu and supplies this 
coding data VLCy to TBC35. 

[0036]TBC35 performs time-axis amendment of coding data VLCyabsorbs change 
of the time-axis produced in the case of reproductionand supplies this coding data 
VLCy by which time stem correction was carried out to the error correction circuit 
36. 

[0037]The error correction circuit 36 performs the error correction of coding data 
VLCy using the parity added on the occasion of recordand. The error flag EF is set 
to coding data VLCy which has the error beyond error correction abilityand coding 
data VLCy by which the error correction was carried out is supplied to the 
decoding circuit 37. 

[0038]The decoding circuit 37 decrypts coding data VLCy coded by Huffman 
coding and run length numerals in the case of recordreproduces quantization 
dataand supplies this quantization data to the inverse quantizing circuit 38. 
[0039]Based on the number m of quantizer Q„ reproduced with coding data 
VLCythe inverse quantizing circuit 38Recognize quantizer used on the occasion 
of recordand carry out inverse quantization of the quantization data with the 
quantization width corresponding to this quantizer Q^and. Based on activity 
similarly reproduced with coding data VLCyWeighting-factor K^,^ e«ch image wock Gh which 
c-med out multiplication on the occsion of record] is rccognizedthe multipNcation of the reciprocal of 
weighting-factor is carried out to the quantized dataconversion factor Cy is 



reproducedand this conversion factor Cy is supplied to the IDCT circuit 39. 
[0040]The IDCT circuit 39 carries out orthogonal transformation of the conversion 
factor Cy using the transposed matrix of the transformation matrix in the case of 
recordreproduces image data to every image block G^and supplies this image data 
to the reverse blocking circuit 40. 

[0041 ]The reverse blocking circuit 40 forms the image data for the one frame or 1 
field from the image data reproduced by every image block G^and supplies it to the 
error correction circuit 41. 

[0042]The error correction circuit 41 by performing interpolation processing using 
the image data which does not have the error of the neighborhood of the image 
data for which the error correction became impossible in the above-mentioned 
error correction circuit 36for exampleError amendment of the image data for 
which the error correction became impossible is performedand the image data by 
which this error was amended is supplied to D/A converter 42. 
[0043]D/A converter 42 changes into an analog signal the image data by which 
error amendment was carried outand outputs an analog video signal as the 
luminance signal Y and the color-difference signals U and V from the terminal 3. 
[0044]As mentioned aboveconversion factor Cy is quantized using the same 
quantizer to all the image block G^ in a sink block in the case of recordBased 
on activity A^^ ^^mage block gh ] activity A^ quantizes relatively conversion factor C^i^uo^ 
image block Gh]finelyActivity A^ quantizes relatively conversion factor Cy^^f high im-gebiockoh] 
coarselyand records on the magnetic tape land. By recording activity A^^f^f the number 
m of quantizer Qmand each image block Gh] Block distortion and quantization distortion can 
reproduce the video signal of the good image quality which is not visually 
conspicuous by using these information in the case of reproductionand performing 
the above reproduction at it. 

[0045]Belowthat between VTRs explains what is called dubbing of a video signal. In 
the 1st VTRdubbing between the conventional VTRs like the reversion system 
shown in above-mentioned drawing 3 After performing data processingsuch as an 
error correctiondecryptioninverse quantizationand IDCTto the transmission data 
currently recorded on magnetic tape as a digital signal and playing image datathe 
analog video signal acquired by changing into an analog signal is supplied to the 
2nd VTR. And like the recording system shown in above-mentioned drawing 2t his 
2nd VTR changes an analog video signal into a digital signaland forms image 
dataData processingsuch as DCTquantizationand variable length codingis 
performed to this image datatransmission data is formedand it records on 
magnetic tape as a digital signal. 

[0046]Namelyin the conventional VTRin spite of performing digital signal recordit is 
dubbing by once changing into an analog video signal. As a resultas it was line- 
dividedfor examplelDCT and DCT mentioned above once respectively for every 
dubbingin order to obtain high compression efficiencysuch as quantizing the high- 
frequency component of conversion factor Cy coarselywhen quantization which 
restricted the zone was performedthe operation error was accumulated by ** of 
dubbing and it had become a cause of degradation of image quality. 



[0047]Thenas shown in drawing 2 mentioned abovefor exampleform the input 
terminal 6 and the change-over switch 16 for inputting coding data VLCy from the 
outside in the input of the parity additional circuit 1 7and. For exampleas shown in 
drawing 3 mentioned abovethe output terminal 7 for outputting coding data VLCy 
outside from the error correction circuit 36 is formedThe direct output of the 
coding data VLCy is carried out to the input terminal 6 of the 2nd VTR from the 
output terminal 7 of the 1st VTRand it is made to dubwithout going via the 
decoding circuit 37 of the 2nd VTR - D/A converter 42 and A/D converter 1 1 of 
the 1 st VTR - the coding circuit 1 5. 

[0048]As a resultdegradation of the image quality resulting from accumulation of 
an operation error can be preventedwithout an operation error occurring by 
dubbingeven while performing quantization which restricted the zonein order to be 
able to dub and to obtain high compression efficiencywithout going via IDCT39 and 
DCT13. 

[0049]Belowthe 2nd example of the image encoding apparatus concerning this 
invention is described. The memory 61 the image encoding apparatus of this 2nd 
example remembers image data to be as shownfor example in drawing 8 The 
blocking circuit 62 divided into image block which makes 1 block a nxn 
individual [ in / for the image data from this memory 61 / a spacial 
configuration ]DCT circuit 63 which computes conversion factor Cy by carrying out 
DCT of the image data of each image block from this blocking circuit 62The 
buffer memory 64 which memorizes conversion factor Cy from this DCT circuit 
63Based on the alternating current component of conversion factor Cy from 
above-mentioned DCT circuit 63detect activity A^^j-^f each image biockGhj^'^d classify 
image block Gh into two or more classes based on activity A^and. The code 
amount prediction circuit 70 which predicts the data volume after coding the batch 
which consists of image block G^ of a predetermined numberThe multiplier 65 
which carries out the multiplication of the weighting-factor K^, according to the 
class from the above-mentioned code amount prediction circuit 70 to conversion 
factor Cy read from the above-mentioned buffer memory 64The quantization 
circuit 66 in which weighting-factor from this multiplier 65 quantizes conversion 
factor Cy by which multiplication was carried out for every batchand forms 
quantization datalt comprises the coding circuit 67 which codes the quantization 
data from this quantization circuit 66for example with a variable length codeand 
forms coding data VLCy. 

[0050]The activity detector circuit 71 where the above-mentioned code amount 
prediction circuit 70 computes activity Ah[of „oh image biockch] based on the alternating 
current component of conversion factor Cy from above-mentioned DCT circuit 
63The classifying circuit 72 which classifies image block G^ into pluralityfor 
exampletwo classesbased on activity A^ from this activity detector circuit 71 The 
quantization circuit 73 which quantizes conversion factor Cy from above- 
mentioned DCT circuit 63 for every batchand forms quantization dataThe 
multiplier 74 which carries out the multiplication of the weighting-factor K^, 
according to the class from the above-mentioned activity detector circuit 72 to 



the quantization data from this quantization circuit 73 for every image blockBased 
on the quantization data from this multiplier 74it comprises the data volume 
calculation circuit 75 which computes and predicts the data volume after coding 
for every batch. 

[0051 ]The above-mentioned quantization circuit 66 quantizes conversion factor 
K^xCy by which the multiplication of the weighting-factor K^^ was carried out to 
every [ from the above-mentioned multiplier 65 ] image block G^^respectivelylt 
comprises quantizer (m=1-M) which forms the quantization data of mutually 
different data volume to identical image block G^respectivelyand the selector 66a 
which chooses one of the outputs of these quantizer Q„. 

[0052]Belowoperation of the image encoding apparatus constituted as mentioned 
above is explained. The memory 61 has the storage capacity for the one frame or 
1 fieldfor exampleand memorizes the image data supplied via the terminal 68. 
[0053]The blocking circuit 62 divides and reads a nxn individual [ in / as 
mentioned above / for image data / a spacial configuration ]for exampleSxS 
piecesfrom the memory 61 to image block which shall be 1 blockand supplies 
them to DOT circuit 63. 

[0054]The image data which DOT circuit 63 comprises a DSP etc.for exampleand 
is supplied from DOT circuit 63 to every image block G^Oonversion factor Cy is 
computed by carrying out orthogonal transformation using a cosine function as 
mentioned aboveand this conversion factor Cy is supplied to the buffer memory 64 
and the code amount prediction circuit 70. And the buffer memory 64 memorizes 
conversion factor Cy. 

[0055]On the other handthe activity detector circuit 71 of the code amount 
prediction circuit 70Based on the alternating current component of conversion 
factor Cybased on the absolute value sum of conversion factor Cy (1= 6-7j= 0-7) 
which is a vertical high frequency componentwhen the value is largeactivity as 
a high thingActivity A^,^^^^,^^,i^.g.blockGh] 's computedand this activity A^, is supplied to 
the classifying circuit 72. [0056]And the classifying circuit 72 classifies image 
block Gh into two classes as compared with the predetermined threshold THand 
activity A^^ „ch im.ge block gh ] ^'o'' example. Activity A^, sets weighting-factor to one 
half to image block G^ beyond the threshold THand activity A^ sets weighting- 
factor K^, to 1 to image block G^ below the threshold THThis weighting-factor is 
supplied to the multiplier 74 and the multiplier 65. 

[0057]The multiplier 74 carries out the multiplication of the weighting-factor to 
the quantization data from the quantization circuit 73and supplies a multiplication 
result to the data volume calculation circuit 75. The data volume calculation 
circuit 75 computes and predicts the data volume after coding a batch based on 
this multiplication resultand feeds back a prediction result to the quantization 
circuit 73. The quantization width that the data volume of a batch is settled in the 
specified quantityand it is specifically quantized with the minimum quantization 
widthand data volume serves as the maximum is detected. And the quantizer 
selection signal for choosing quantizer Q„ corresponding to this quantization width 
is supplied to the quantization circuit 66. 



[0058]And when prediction is completedconversion factor Cy memorized by the 
buffer memory 64 is readand the multiplier 65 is supplied. The multiplier 65 carries 
out the multiplication of the weighting-factor from the classifying circuit 72 
mentioned above to conversion factor Cyand supplies conversion factor K^^xCy to 
the quantization circuit 66. 

[0059]And form the quantization data of data volume which quantizes the 
quantization circuit 66 by each quantizer of mutually different quantization 
width mentioned aboveand is mutually different to identical image block 
Ghrespectivelyand. One of the outputs of quantizer is chosen by the selector 
66a with the quantizer selection signal from the data volume calculation circuit 
75and selected quantization data is supplied to the coding circuit 67. 
[0060]The coding circuit 67 comprises a Huffman coding machine and a run length 
coderfor exampleThe quantization data from the selector 66a is codedfor example 
with Huffman coding and run length numeralsrespectivelycoding data VLCy is 
formedand this coding data VLCy is outputted via the terminal 69. As a resultfrom 
the coding circuit 67coding data VLCy quantized with the minimum quantization 
width so that the data volume of a batch might be settled in the specified quantity 
and data volume might serve as the maximum is outputted. If it puts in another 
waythe batch which consists of image block of a predetermined number will be 
made into fixed lengthand coding data VLCy quantized most finely within the limits 
of the data volume which is the fixed length is outputted. 

[0061] As mentioned abovethis image encoding apparatus divides the image data 
supplied via the terminal 68 into image block which consists of a nxn individual 
in a spacial configurationAfter carrying out DOT of the image data of each image 
block G^,the batch which consists of image block G^ of a predetermined number 
serves as fixed lengthand conversion factor Cy obtained. Quantization width 
quantizes using the minimum quantizer Q„ within the data volume permittedWhen 
carrying out variable length coding of the quantization data obtainedforming 
transmission data and outputting this transmission data via the terminal 69Activity 
Ah based on activity A^,[,,„,,i^„,biock gh] weighting-factor big when 
lowConverselywhen activity A^ carries out multiplication to conversion factor Cy 
and quantizes to every image block GJt boils weighting-factor small when 
highand it moreLike the 1st above-mentioned image encoding apparatuseven if it 
uses the same quantizer to all the image block G^ within a batchActivity A^ can 
quantize relatively conversion factor Cyf^f ,0^1^.^. block Ghj^^^'y^'^d can make not 
visually conspicuous the reproductive block distortion and quantization distortion 
in the caselt can carry out for obtaining good image quality. 
[0062] 

[Effect of the Invention]In this inventiona conversion factor is computed by 
dividing a nxn individual [ in / for image data / a spacial configuration ] into 1 
block and the block to carry outand carrying out orthogonal transformation of the 
image data of each divided block using a cosine function so that clearly [ the 
above explanation ]. And the definition of each block is detected based on the 
alternating current component of this conversion factorBy carrying out the 



multiplication of the big weighting factor to a conversion factor for every block 
based on this definitionwhen a definition is smalland quantizing and outputting this 
conversion factor by which weighting was carried outEven if it quantizes with the 
same quantization width to all the blocks of the batch which consists of two or 
more blocksA definition can quantize the conversion factor of a low block finely 
relativelyand can make not visually conspicuous the reproductive block distortion 
and quantization distortion in the caseand it can carry out for obtaining good 
image quality. 

[0063]By asking for the above-mentioned definition based on the sum of the 
absolute value of the high frequency component [ horizontal and ] in a 
perpendicular direction of a conversion factorFor exampleperpendicularly which it 
is perpendicularly horizontal or the high frequency component of a conversion 
factor generates only in the one direction of vertical or the block which has edge 
horizontallyA definition can judge it as the block which has a low monotonous 
patternquantizes the block concerned finely relativelyand can make not visually 
conspicuous the reproductive block distortion and quantization distortion in the 
caseand it can carry out for obtaining good image quality. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the circuitry of the 1st example of the 
image encoding apparatus which applied this invention. 

[Drawing 2] It is a block diagram showing the circuitry of the recording system of 
the digital video tape recorder which applied described image coding equipment. 
[Drawing 3] It is a block diagram showing the circuitry of the reversion system of 
the digital video tape recorder which applied described image coding equipment. 
[Drawing 4] It is a figure showing the field of the conversion factor for explaining 
the quantization width of the quantizer which constitutes described image coding 
equipment. 

[Drawing 5] It is a figure showing the format of the transmission data of the above- 
mentioned digital video tape recorder. 

[Drawing 6] lt is a figure showing typically the image block of the pattern which has 
edge. 

[Drawing 7] It is a figure showing the field of the conversion factor used for 
calculation of an activity. 

[Drawing 8] It is a block diagram showing the circuitry of the 2nd example of the 

image encoding apparatus which applied this invention. 

[Description of Notations] 

1262 ... Blocking circuit 

1363 ... DOT circuit 

1466 ... Quantization circuit 

Q„ ... Quantizer 



5171 ... Activity detector circuit 

52 ... Weighting-factor generation circuit 

72 ... Classifying circuit 

5365 ... Multiplier 
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[0 0 2 7] ^-LT. J1<DMUX5 8A^6», m«BI 

I D. as-»-?7P'yf7«ffl;^nfc«?<b« 

h s m^»<^Iii1»:?'p G h <Z)^^'fb7=^- V L 

[0 0 2 81 JX±a)J;-5iJ:. ^:<DiSi«^f#^bS»^±^ ^ 
? 4 LT«tl&*ti«iii«7^- *SlfflE«lc4sit « 

nXn<16^6^5Si«:?'P-y'?Gh ic^S'JU 

T«^^<bi|S«««'J^©«?^bSQm *ffit^T«?<bL^ if 
S tl«»?<b7^- -SI * oT^fi^f fb LTeJXv^— Sf ^fg 

5 ^^t-LTtiJ^-r SRI::, 
SiiillT^'P y^Gh ©T'-^T^f tfxf Ah lc2lr3L^T> 
T' 7^ -r fc! 7^ -r A h AM£L^ <h * l±:^* ^K3j^«fe» K 

h j£lC7'^'7''r tfT^'T Ah ««Bt^t 

^fe»Kh Iii«^P->->Gh ftie^SS^aC ijlcSlt 
LT«?fb-r*tlc<tU. S/V-^^P-y-^I^OJ^T©!! 
tfi^P'y'^Gh tCjWLTl^-roM^^bSQm ^ffit-T 
t.. T'^'T^-rlfT^-f Ah 3!)H£L^iii«!:?'P'y'?Gh ©S» 

C i j ^fflJ^WtcSMB < «?<b-r 5 Z. t *^T*. 
<DIS©:?'P -y ^'M*.'¥'«?{b^**«5E6*)lJ:gii^c«:< 
LIS. fi»^aifl*l#«i:5l!:r«Ci:*i«7'*«o 
[0 0 2 9] tz.^T\ ±5B©jlttffilT'{4. «iii«:?'p 



5"-<Ah *i^Su^ili«:?'p-v-:7Gh iiffl<v T'^x-rfT^ 
-r Ah *iMfit^®«3'~P-y'57Gh l±«a6^<»?<b-rsJ;-5 
ic LTt"'%««, «"J?IB"BI 6 a ICg^f J: z> ic. iii«:?^P -v 
■?Gh <7)li«J7='-'S'CD^S9 0«^fi#J<DBgL^ (istlggP*^ 
BgL^^:t:&a■r) fi«9 1 i:iEffllJ©B^*U«a9 2A^6 
SS:&lR]fl!)X>vv»'«#T«ili«:7P'>'57Gh fl)Je 

Sfc> 1216 blc5^-rJ;-5tJ:s P-y-^Gh ff)miSi9 

-^(0^m9 0*'«±iiiJ®Wt^«a9 3 i:Tffiya)^*t>« 
at9 46^63S:tlx *¥^lR)OX>yv*%WT5ai«!^P>y 
-^Gh ©li^li. ^«S#»Cij®Sil7^[R]a)SlI5efi)65^ 

»oTt)x c*i6a)li«:^P'y<7Gh tTT^-r 
Ah ^lSt^t<^i:LT¥'JBT■r*^3^t^*l'^*5o ^LT. 
miS35:l^ffiroii«:?P'y-^Gh ®7'^x-f t'T^-f Ah * 
Kt^«i:*'JBrLTffl<«?<b-r^t. p;Till^X+- hy-T 

[0 0 3 0] ^ZT\ T'-^X'f lix-f Ah *v SSS«» 
C i j©*^FStfSiB© 2^|^lcJstt*S®fiKiJ<D*6jt«rffi 

mW55:3lSffi<Dli«:^p-y<>Gh ©T'-J'T^'r fT^^- Ah «• 

[003 1] M<*Mici±. m?iimnzir.r^5ic. m 
«:?'p<y-^Gh (o^mmc]j(ommi oo©*#** 

mXlt 8 X 8 <h L. Tk^FRtfSiBa) 2 ^|S]lCfcnt«Sa 
fi!6»«04x43b^6fe««iS m«<^)iia) 1 0 1 <D«fei* 
ffi<Dfa«a?4&. COHtiJJesST'^T^'rkrT^-f Ah i:T 
^c:<hi::<fcU. ±ai<Z)l216a. blc5^r<feafe«ll^l^ 
mommzf'a-y^Gu ^T'-^t^-t tfT^-r Ah «««t^:/p 

«^«PI±-r « c i ii«T'* So 
[0 0 3 2] ^*3. E6 clC/T^-rJ:3lc. ili»^P-yJ^ 
Gh tDiii«x— 5'<D^a9 0A>M46±ffly<DB6L^^ai9 5 
<tl4«)T«iJ<7)^St^«a9 6A^SS:y, «46*lR)<DX-y 

>^^mr^miSiyoy<7Gu tu. sss#»Cij<7)7k¥ 

SO=Sil<D2:)?|6](!:fcn:f«SafiE5Jt,:^#<^y. 
li«:?'P-v'?Gh A'^BZ^^T^-f IfT^-f Ah ©:?'P y^^<t 

ffl<«?<b*tiTt, *I3S±«^«):^[p]fil6i^«S£E/c^ 
i^o •rfete-S*^BJlc«fe5iS«??^§-ibS«tcfct^T, ± 
kE Lfc J: -3 *7k¥:&iSiRT5aifi55iRjlJ:fcit «Sia^»® 

[0 0 3 3] o^'lc. dOVT R^0B*3S^^:■^L^Ti^^W 
CKDS^I^t*. ±3*©S3ie.T^-r«}:-5lc. ia«7^ 
is^^m^^-y K3 1 ir^fcoTS^S-ns^^fll^ 
ICN R Z I «lli«©{i^jiaS*fi6LTeSx-'S'SB^ 
rS^-VV^yl/T^ZI-^f (JJtTWcDECiL^o) 32 
i:. SDEC 3 2*^6->'J7';l'T^-^i<tLT3l6enT< 
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®S»*aiE-r-5^BgtoffiiEiaK (WTTBC : Time B 
ase Corrector ^:t^5) 3 5 t. B C 3 5 Ai^S®?? 
^^bx—$»VLCij<7)x5-^iE*^^3 (title. 15- 
rriET-^25:*^ofc??^'fbx— V L C ijlcl^-^^-S^ 

E F^-b-y hr-sx-5-rriEi2iK3 et. Kx^-rriE 
iHitt3 6 3b^6©gBigoiiRicprsfi^?^'fbirnTi^«^^^ 
<b7^— S» V L c i j^«^t{bLT»^■^bx-'?^S^■r« 
a^^blslK 3 7 <!:. Ka^^blHlK 3 7 6^6<D«?fbx- 

4» iciMM^^biKDfi^jifia^sfi LT^«s«a C]j^m^ 

^5£S«l2lK aXTI DCTlH]»<tL^3) 3 9,5:. ^1 
DCTIeiKS 9 3b^6Bi«^p>yJ?Gh iSl!:«tlS*n«W 

7=^— SJ^mfiEr^jSyp-y^^bSKAOi:, ±fBx5- 
SJiE[s]i»3 6/)^6tDx5-75^E FtrS-ifL^T±IHjM 
yuy^itSsm^ 03!)^8cDli«7=^— SHcx^-ffiiE^-fifi 
•rx3-?iIE[HlK4 1 <t. Sx5-*giEIs]»4 1 ft^e© 

St * y :f p LT tH:^r * T^f 

^U/7'-^-P^fX»« (t^TD/AIElftSi:l^•5) 4 2t 

[0 0 3 41 one. W±©J:3(e«|j36*n«S^IR<D 

»ff ^c■p^.^TlHB^r«. D E c 3 2 m9.=r-y 1 6^ 

e.satSi's-y F3 1 tc<fe-pTBS?n*iisfs^^2fii^b 

Lfc*. N RZ I «ll-r*<!:^tli:. X'rX'>5>7>';Ujia 
S*B(6LTe3aix-5'^S^U iKOeiMx— S'^Sz- 
PSlftSB 3 *^LTiii)B«^«aiisii» 3 4 ic«*&-r 

[0 0 3 51 lll«ii^«mis]»3 4li. S/PSSi«3 

Cij^S^L. iI<3D^?^§•^bT^— SiVLCij^TBCB 5 
[0 0 3 61 TBC3 5«, :^^^bx-^» V L C j j<DBS 
U JIfl)BtFai*ffiiE*nfc^^<b7^— SfVLCij^X^ 

-iTiEisias 3 6 leaner So 

[0 0 3 71 x5-rriElElK3 ??^{bx— S^VL 
C i j(Dx5-PiE*iaa©ISlt#llD*nfcA°'J v^-r 

\.^T'^ot.mz^ x5-rriEii6^*ffl^ifcx5-««-r 

«^^<b7=^— 51 V L C ijlC)^LTX5-75-?'E F^-t 

y h L. x5-mE^^^fc^^f^bT^— 51 V L c i 
<bl2lK3 7ic«t*&r«c 
[0 0 3 81 tt^b[s|»3 7tt. iMi©RgleA7?>^ 



fl)«?^b7=^-^?^i£»?<b[H3K3 8 tC«*g-r*o 

[00391 mm^ms, 3 s (±. ^mt^r-^ v l c 

iji:«Jeli^*tl««?^bSQm <DS^mlcS-30>T> 
iB^©RllCffltN6nfc»?{bSQm ^ISaiL. 
<b«Qni tc3Rff5r««?^bi|iaT»?^<bx— Sf*aM«^^<b 
T^i^t::. im:<^^<bT^-^»VLCij<!:ttluS** 

n^T'-j'T^-ftiT^'f Ah ^c«^^^T. iE»®isic*»L 

/fc=&li«!7>P-;''^Gh ®*3f«»Kh ^iSaiL, «T<b 
Cij^S^U c:OS«fiS»Cij% I DCTl2ia3 9lC 
[0 0 4 01 I D C Tl2l» 3 9 li. iaS<DI«<DiSSI?75iJ 

(K>mmfj9]^mi^T^mkmc •, j«-ii5ES«LTiii«7^ 

-■5»^iij«:^'P'>'>Gh StcS^U COiBfftx— 
jSS^ p y <7it\s\^ 4 0 (c^*§-r *o 
[0 04 11 myay^^itm^AOlt, Si^^'P-y^G 

T'-f-iU K5Ja)ffii«x— 5i«-JKJ5ELTx5-fl|IEStt4 

1 ic«*&-r-5o 

[0 0 4 21 x5-«iElsl»4 1 ffilJllf. ±ai©X 
•5-PIEl£lK3 6 ^c^3L^Tx5-rriET-^ ^rpfciij«x 
—SI C!)J4»cDx5-6^&t^iii«x- -S? ^fflt^T*«H5flS 

*^T•5^:<t:^cJ;y, x5-rriE7-*^ofciii«x— sttD 
x5-ffiiE«!fTt\ c:tDx5-4i«ffiiE*nrcBi«x— 9 

^ D / A lESIS 4 2 tc«|&-r 5= 

[0 0 4 31 D/A^fiSS4 2ti. x3-«iE* tlfcB 
«x— S'«7'-^P-9'fB^lwX»U flai?3 6^67"^-P-J'' 

[0 0 4 41 iu±(D^^ic. tiM<r>mz^ =i/z/o-yuy 

Qn *ffll^T^SIfl^»Cij*»?{bU iii«:^P-y>G 
h t^iT'^x'T tfx-r Ah lc||-3>L"'Tv Z'J'x-r k'x-f A 

h ims.-<mf»c7u -y Gh©s«««{ c i j ^immM 
6^<«?{bLv T'-^x-rtix^' Ah i^7s,\.-mfSc:fu-j ^ 
Gh <oiE»#acij**a3*et)icffl<«?<bLT. sa«x 

»:?p->-j'Gh ©T'-J^x-ricx-r Ah «-BaSLTJ3< el 
3^:ll4*^T•5^:i:^^:J:•^Ts :7p->-?ll*'-^«?<b^ 

[0 0 4 51 o^-ic. VTRffi£DT-l^56««^^©miI5^^f 

^u■^^,^T^B^•r «o sesitD V t r fa©^ftf>>?'tt. 

mi ®VT R^cfc^,^T. ±5E<DE3lc^rS£^<!:l^ti 
eaSx— SHcx-^-fJIE. «^^'^b^ jffi«?<b. I DCT 
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SSLTeJMT^— ^^m^KLTx aaS[5^-:/lCT'-r v^^»;l/ 
[0 0 4 6] r^*>-B^ SejROVTRT-ttv x-Tv*^/!/ 

^i^lB««^7oTL^%^^:^,6^3b^fc6■r. -mt'^^p^i!* 

t:y'ymiz i d c t i d crt"^^^ i strtonx m^ns 
±5E Lfc J: 3 lcX«flR»C i j ©isiami>««i < »?{b-r 

iii!l®m©SH t ft o Tt^fco 
[0 0 4 7] ^Jjl«±a?LfcE12tc5^-r<fe3 

— ? V L C i j:SrA:t)-r*fci6<DA:^4sB?6 iiiffl^X-r 

tc. X5-fTIEtHlK3 6A^S^^f^bx— S'VLCij*^^ 

tU^USs? 7 3b^63l2©VTR ©X^Sbb? 6 iJI^^^bx- 
4fVLCij^ififfitli:>DU m2<DVTR©a^^bl2lK3 
7~D/-ASSSII4 2i:mi ©VTR©A/DS:SS8g1 

[0 0 4 8] JIODIIi^m. I DCT 3 gtDCT 1 3€^ll 

■Sr tf V-i^H;: J: U 3l»^«)!)<S6^-r * d <5: ft < . 
3IIH^M©|gaicfiH-r «iiiJI ©ie^b*|56±-r * 21 1 tf' 

[0 0 4 9] ^^(c. *«^ai!:««iii«?J^fbSIH©« 
2<oSlfifi«<J*lK0^r«» c:®m2©llfififi<J©iii«^^^b 

ss(ix ■e"j^«Ei8u:/T^r«t-5iCv sj^rien-r 

U 6 1 i;. U 6 1 5i«Slffl 

Gh i^ijwr«:?'P'y'5'{b[2]K6 2i:. my'ay^it^ 

K6 2A^6©*iii«:?'P'y'i7Gh Oil«7='— d C T 
LTX»«»Cij«»asr«DCTia»6 3<5:. SDC 
TI11S86 3tS'P>CDmmmSLC ]i^^^T^J^"yyy?i'E 
iJ6At. ±fHDCTIslK6 3 6^5cDXift««SfCijfl535 

Ah 7''?7^-<if7'-< Ah ^c»■J^t^T®«:?■p 

«7>P-y^Gh A^6ft*«iS*tii*^^<bLfc«<7)7=- 

^«*^3|ijr*??^«^3«lEitt 7 0 ±gB/<«y :7 7' p< 

^ 'J 6 46^SSE3^tli7*-tl/j:^aSflS»C i jlC±IH??^«^ 
•Syisl»7 06^6<D^'5;^lJ:]E5L:fcS*-^»Kh ^Jiiir 



fbLTi9#^bx— ? V L c j j^mfi!t-r*??#fb[Hia6 7 

[0 0 5 0] ±IB??^«^SiJ[HlK7 Oli. ±§aD 

C Tina 6 3]b^6<7)^«Sfl^«itC i j<D3^3KfiE»le«-:5X^T 

*ii«:?'p-v>>Gh <©7''577^-i'tr7^-f Ah ^nairsT' 

^7^-<lfx-f«aiHltt7 1 <!:. K7'-?5^'f t;5^'r«ilJlHl 
K7 1 ft^ScDZ-J'T'-rtfx-f Ah ^c»•:3t^Tia«:?■p 

-?Gh «!iA«'2-:3©^^xic»s-r*»si£itt 

7 2t. ±I3DCTIE1K6 33b^6©^»«aCij:£ftVS 

mtiisica^^b LT«?fbx- -ji ^m^r^m^itm^ 
7 3t. mm^m^ 7 3 3!)^ 6 ©»^-<bx-^ ic. ±iB 

7'^x>r tf7'>r«l±S[il»7 2)b^6©^^:^lcjSi:fi:«*' 

^ifcKh ^mmyci'y^micmmr^mmss7 4 1. m 

[005 1] *fc. ±fH«?^<b!sl»6 6ti. ±IH^KS 
6 56^SOffii«:?P-y'^Gh SlCM*-««lKh ft'^SJI* 

nfc^si€R»Kh xcij**n^n«?<bu isi— bs* 

yayyGh icS^LTStMcSft^x— Si«(D«?<bx 
— S'^&^nf'nfKfiE-r^M^^^bilQm (m=1~M) 

[0 0 5 2] -D^tc. W±©J:3lc«!fi)6#tL5iii«??^ 
<bil«®lbm::ot>TIJiWr«o ^t'J61l±. 

1 •7^-A»*t^^i 1 7 -<-;!/ K»ofMas««wu 

4S?^6 8*i>LTet*S3-n*li«7^--S'^fBiir2>o 

[0 0 5 3] :?'P-;/'?'fb[2]K6 2ti. U 6 1 6^6® 
«x— 51*. ±3^CDJ;-pti:SKiBKlc*Stt*nXn<Hs 
fflliltf 8X8<1*1 :/P'y5'fr«li«:?'Py'f Gh 

[0 0 5 4] DCTiafige 3li. m«DSPtfft^6«l 

^S-ti. DCTB^e 33b^6iii«:^P-y^Gh 

/ 7 7' ^ ^ 'J 6 4 stf :^^t»^ayIHlK 7 0 ic«*g-r 

5, -fLT. /^>7y'y^'J6 4li. XSS«»Cij«E 
[0 0 5 5] ^^»^SlJlH]l»7 0<Dy<7=r^ kfy" 

ij (i=6~7, j=o~7) ^D^fe3^^i«]lc»^t^T. 

LT. *H«:^P-y"5'Gh <D7'^^7^-f tiT^i' Ah «^lltH 

u cKDT'^'T^-f tf^^-r Ah ^6^mm&7 nzmmr^ 

[0 0 5 6] ^-LT. »SIalK7 2l±. 
:?'P-y^Gh ©T'^^T^-rtTT^-f Ah SRFr^a)BBffiT H <!: 
iUSU ffii«:?^p«y^Gh *2-p<D^'^Xti:»S-r«t 
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mc. z^T^-f ifx-f Ah *^l!IKiTHJW±©iii«:3'py 

ti~7^>r Ah i)'<BflfiiTHJ.XT<DiS«:?P-><7Gh izHLT 
»M*««Kh «1 tLT. Ca>m3f«»Kh 
7 4Slf*3ISS6 5 iC^J&rSo 

[0 0 5 71 mn?»7AU. m^itm»7 3f^e,a:)^:f. 

mtam^y 5izmtit^r^. x— S'«jiaii2]»7 5i±. c 

«^liaj LT^3B L. ^•SHS*^«^^^bl2lK 7 3 ^^:7^' 
T. C©«?^bi|iSlc3«HSr«»^bSQm ^aiRT^fc 

tixoi^-fbssj/^fB^^a^-^bSK 6 6 ic^jg-r *o 

[0 0 5 8] ^LT, ^a*i<^7 Lfc^*T\ /S~-v7 7' 

T. ii]V«6 5i<:m>&T^n«c mmnesit. mtamtsi 

Cijl::±aL/c»S[2]l»7 2 3b^e<^»M*'^»Kh 

u s»«aKh xcij*«?<biHi»6 6ic«t*g-r«o 

[0 0 5 91 ^-LT. i^-fbiaSgeett. ±j£Lfc5L> 
lCS^5«^^bi|SCDS«^^<bllQni T-«?ibL. I^-Si 

X— $'^'?-n-fnfB^-r«<!:^tl^. x— 5J«JltiilH]K7 
5 3b^6<^)«?^bSa!»?<S^lcj:y«^^<bSQm ©tU^j© 
0*-bU>>^6 6 aTJSJRU a»?L^c»?fb 
X— 5'*?9^t'(b[2]tt6 7 tcflt|&-r«o 
[0 0 6 01 ^^<bl2lK6 7(*. fiUTHfA^-^V^J^S 

J; U ^■ti?n??-^<b LT^^t^bx— ? v l c i j 
*JKfiEU C©^^<bx-^fVLCij*«?^6 9«^)-L 
Tttj:^-r«o ??^{bl2]K6 7A^6ti. 5BSm 

:&«J:5t::«'jN(0»^bffiT'«^b*tifc??^f^bx-4» 

tifc??#fbx-^f V L c i j*<ju**n«c 
[0 06 11 tx±cDJ:5lc. Ji©iii«^^{bg«(±> AHIS 

5nxnffii6^6ft*iii«:?'n-y^Gh l^^fJU 
*tt*«HSfii*« title, ffsa-nsx— s^MrtT* 

?{btS4i««'Jx<D«?-<bSQni *fflL^T»^^<bLs WStl 
««?<bx— priE«??^<b LT«Sx— ^m^K 
U JK^eSx— S'^4S?6 9€-i>LTtil:^-r«.|«lc. 
*li«7n-;'^'Gh OT'^x-r tTx-f Ah ^e»■^5l.^■?:, 



^sifKh m^yu-y^Gu m\,zmkmmc\i\.zfm 
i:iii«tc. ^m.mm.^ai-^Tomaiyuyf7G\^ icwl 

TI^-^Jt^^-fbSQm ^fllt^Tt. T'-^x-rt x-r Ah 

AMttt^ii«:?p G h c i j ^immzmt-^ 

=¥-itw^^^'M.mzutLttti< u«, a»ftBfi^»<k 

[00621 

T'li. iHlx— S'^^KBEMlciSlt* n X n<@* 1 :/P 

«y •i' <fr -s^^p ici^sj u ijsy*nfc*:?p ^o) 

mStm^i <!: * li:*: * ^SS«Sif ^'p y 

■^fticjUiiL. c:a>S3fWt*+ifcSSS«»«»?^<bL 

(liO^TW^P ^ t=3* LT lll-<D«^^bi|ST«^^ib L 
Tt> fl!«lfi*m^:rp>v-5'<DS»«a«*i3*fi*Jlc«Blft^ 
<«?'fb-ri>c:i*fT'*. if^©Ri©:?p-v">M5^^« 
^<bMa^^?iKe*ii::siEfcS:< a»5:iaji^w<fc 

[0 0 6 31 *6»Cx ±BB«WiBJB«iE««a<0*¥:&(p] 
Rtf Sifi:?? IR] IC fcnt « His «J5EiJOD*65<tfil©ifi]lC»^L^ 

Sifi^lRlS^lSi7k¥^fpllci->' v'^Wf^l^P •i? 

ffifflSAMst^mm^i^ffi^s-r* ^"p ipM-r 

T, fl^©l6©:fP-y5'M*-^«?-^bM*«*IK«ItcS 

[BS(otam%8»B^i 

[0 1 ] ^^W^jgffl L/iili«i^^<bSI«©» 1 ©SIM 

[12121 ±^m'ainm\cMm.-^mmi.tc9^'j^)\'\d9 

:t X - y U P - <Df3fi3S©l2l»«fiE*5^r :/P El 

[ia 3 1 ±iEil«^^^bgil*iiSffl Lfcxf JUt'x 
* X- :^ u p - ©ll*3i^<DlHi»»tfiE*5^-r :^ p •> E 

[041 ±iais«??^t'fbJS]s*«fiKr*«?{bss®«^^ 
^be«ift^-r«/j:a&©3ESi«»o«a«5^-r0Ti6«o 

[H51 ±Ki7=^ 'J9)\^\^9t=7—y\^z\-'9(K>^=r 
[0 61 x-yi>-^*-r«*lffi©iii«3>'P->-?^1SiC6<)li: 
[071 7'-j7x-rtfx'r<DJiail!:fflL^6nsS«ifiSa<D 
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12. 6 2 • • • I^'P ^-^'fklslK 

13. 6 3 • • • DCTiaK 



14. 6 6 • • • a^-^bSK 
Qm • • -m^t^ 

5 1. 71 • • • T'-J^T^-f t;~7'-f«tiiI3K 

5 2 • • • md^^^cm^ 

11'.' 5^JiiH]K 
5 3. 65 • • -MJIS 
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